Temperature dependence of prolactin endocytosis and casein exocytosis in epithelial mammary cells.
As previously reported in epithelial mammary cells of lactating rabbit, prolactin exerts a stimulatory effect on casein secretion. After binding to a membrane receptor, the complex hormone-receptor is internalized in mammary cells. Peptide hormone action involves the generation of second messengers. These second messengers can be emitted as soon as hormone is linked to the membrane receptor. However, it is not excluded that endocytosis and transfer of prolactin inside the cell take part in the emission of second messenger and related secretory response. In order to precise intracellular transport pathways in the lactating mammary cell, we have examined the effects of reduced temperature on the one hand on prolactin endocytosis, on the other hand on casein secretion and on the stimulating effect of prolactin on casein secretion. Endocytosed prolactin was cytochemically localized mainly on the plasma membrane at 4 degrees C. At 25 degrees C, the hormone accumulated, during 60 min, in endosomes and multivesicular bodies. At 37 degrees C, prolactin was detectable after 15 and 30 min inside the cells and disappeared after 60 min. Transport and exocytosis of secretory proteins were only partly inhibited at 25 degrees C as attested by autoradiography localization and biochemical assays of newly synthesized caseins. However, at 25 degrees C, prolactin was no more able to stimulate casein exocytosis. These results show that intracellular transport of prolactin and secretagogue effect of the hormone does not proceed at 25 degrees C. However, secretory mechanisms of the cell are always able to be stimulated by exogenous arachidonic acid at this temperature. Low temperature appears as a good means to study intracellular transport in the mammary cell.